Endothelin-1 release during the early phase of reperfusion is a mediator of myocardial reperfusion injury.
In acute myocardial infarction, left ventricular (LV) unloading reduces endothelin-1 (ET-1) release. We tested that endogenous ET-1 released during acute myocardial infarction might mediate ischemia/reperfusion (I/R) injury by stimulating increased intracellular calcium concentration, [Ca(2+)]i, and apoptosis. Rabbits were subjected to 1 h of coronary artery occlusion followed by 3 h of reperfusion. Unloading was initiated 15 min prior to reperfusion and was maintained during reperfusion. The control group was subjected to reperfusion. Animals were treated with ET-1 receptor antagonist BQ123. In parallel, isolated rabbit cardiomyocytes subjected to simulated I/R with or without ET-1 or BQ123, intracellular Ca(2+) and cell death were assessed with flow cytometry. LV unloading prior to reperfusion reduced myocardial ET-1 release at 2 h of reperfusion. Infarct size was reduced in unloaded and BQ123 groups versus controls. LV unloading and BQ123 treatment reduced the percentage of apoptotic cells associated with increases in Bcl-2 protein levels in ischemic regions. BQ123 reduced both ET-1-induced [Ca(2+)]i increase and cell death for myocytes subjected to stimulated I/R. We propose that components of reperfusion injury involve ET-1 release which stimulates calcium overload and apoptosis. Intravenous ET-1 receptor blockade prior to reperfusion may be a protective adjunct to reperfusion therapy in acute myocardial infarction patients.